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[57] ABSTRACT

A device for forcing liquid into the wells of a multi-well
plate, comprising a tank having an interior for holding a
liquid, the tank including a bottom portion having mul-
tiple fine orifices spaced for registry with each of the
multiple wells of the plate, a top portion opposite the
bottom portion, and side portions connecting the top
portion and the bottom portion, an inlet for supplying
rinsing hiquid to the interior of the tank, and a pushable
surface portion selectively movable towards the interior
of the tank for forcing rinsing liquid contained within
the tank through the orifices.

5 Claims, 1 Drawing Sheet
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DEVICE FOR POURING WASHING WATER ONTO
MUTI-WELL PLATES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a device for pouring
washing water on to multi-well plates which are partic-
ularly used for assay of biological materials in clinical
laboratories, in hospitals, and in biochemical laborato-
ries. |

2. Statement of the Prior Art

Clinical examinations in hospitals and like work in-
volve the handling of a large number of samples within
as short a time as possible. To this end there may be
- provided a plastic instrument having, for example, a
total of 96 sample wells which are arranged jn an array
of 8% 12 wells. This kind of plate having therein 96
wells is shaped to a certain standard size adapting to
automated analyzers. The pouring of samples and rea-
gents in to the wells, optical measurement, and other
procedures are automatically carried out by the auto-
mated devices.

In case of an immunoassay called the enzyme-linked
iImmunosorbent assay, it is required to wash wells a
number of times, since the reaction takes place on the
inner wall surfaces of wells. However, with some sim-
plified type automated analyzers, manual washing must
be carried out due to the absence of any washing step in
the device. It is troublesome and time consuming to
pour washing water into as many as 96 wells.

SUMMARY OF THE INVENTION

An object of the present invention is to solve such
problems by providing a device capable of pouring
washing water onto such a multi-well plate instantly
and completely. .

More specifically, the present device for pouring
washing water onto a multi-well plate is characterized
by a washing water tank which is to be placed on a
multi-well plate to be washed, this washing water tank
being constructed as follows.

(a) The washing water tank has in its bottom fine

orifices for respectively confronting the wells in
~ the multi-well piate;

(b) the washing water tank is tightly sealable, except
for the orifices;

(c) the washing water tank has at least a part of its
structural faces formed of an elastic synthetic resin
material which is designed to be pressed to force
the washing water contained inside through the
orifices to the outside; and

(d) the washing water tank is so adapted that washing
water can be supplied thereinto.

With a device constructed in accordance with the
present invention, it is possible to wash respective wells
in a multi-well plate simultaneously and repeatedly
(until the washing water contained is used up). This is
accomplished by pressing force applied by the fingers to
a portion of the device formed of an elastic synthetic
resin material. The applied force serves to eject the
water simultaneously from the orifices into the respec-
tively facing wells of the multi-well plate.
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BRIEF DESCRIPTION OF THE DRAWINGS

A specific embodiment of the present invention will
now be described, by way of example, with reference to
the accompanying drawings in which:

FIG. 1 is a perspective view of one example of the
water-pouring device according to the present inven-
tion;

FIG. 2 is a relatively enlarged fragmentary view, in
vertical section, of the bottom of water-pouring device
of FIG. 1; and

F1G. 3 1s a vertical cross-section of the device of
FIG. 1 1illustrating a mode of use.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

One specific embodiment of the washing water-pour-
ing device according to the present invention includes a
tank having a multiplicity of fine orifices its bottom.
The orifices correspond with and respectively face a
multiplicity of wells in a multi-well plate.

Since conventionally used multi-well plates are of
rectangular shape in plan view, the bottom of a washing
water tank to be placed thereon takes on a rectangular,
more specifically, rectangular-parallelepipedic form
(including a truncated quadrangular-pyramid form),
correspondingly.

One example of such a washing water tank has a
bottom (including therein such orifices as mentioned
above) and sides formed of hard plastics which may be
either transparent or semi-transparent, such as, in par-
ticular, polystyrene, polyvinyl chloride, polymethyl
methacrylate, hard polyethylene and polypropylene.

According to an embodiment of the tank of the pres-
ent mvention, a top face of such a hard plastic tank as
mentioned above is formed of an elastic synthetic resin
material. This top face may be part of a detachable lid
member that tightly fits on the tank. When the lid is on
the tank, the tank is tightly sealed (except for the ori-
fices provided in its bottom, as a matter of course). Such
a id member is formed of elastic plastics such as soft
polyethylene and plasticized polyvinyl chloride. It is to
be noted herein that the lid is formed of an elastic plastic
material implies that the washing water contained in the
tank 1s forced from the orifices to the outside by a force
applied from the outside to said lid. The plastic material
per se need not be soft. It is thus to be understood that
satisfactory results are obtained if the lid member
formed of the plastic material is made large in area or
thin in thickness, whereby, upon being pressed, it yields
to transmit pressure to the interior of the tank.

If the top face or lid of the tank is constructed as
above, then the interior pressure of the tank is increased
when the lid is pressed down by fingers, thereby making
it possible to run the washmg water through the bottom
orifices into all of the wells in a multi-well plate at the
same time. The magnitude of the elastic force of the top
plastic material and the size of the bottom orifices are
such that water does not drop from the orifices unless
the top face is pressed down by fingers. In addition after
the top face has been pressed down by fingers, air is
admitted through the orifices into the tank to restore the
top face to its original form. If the top face is defined by -
a lid mamber which is tightly closeable and removable,
then cleaning can conveniently be carried out when the
orifices are clogged.

The orifices in the bottom of the washing water tank
may be provided in the flat bottom , the orifice corre-
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sponding with the wells in a multi-well plate. However,
if orifices are formed in the lowermost portions of wells
in a plate of a shape identical with or similar to that of
a multi-well plate, it is then easy to obtain orifices corre-
sponding to the wells in a muliti-well plate. Since multi- 5

well plates are usually designed to be stacked one over
another, 1t is a matter of course that the respective welis
in the multi-well plates can correspond to the bottom

holes of the washing water tank (which have orifices
formed in their lowermost portions). In such a case, it is 10
desirable that a multi-well plate having wells with U-
shaped cross-section be utilized for the bottom.

Since 1t includes the washing water tank, the washing
water-pouring device of the present invention should be
constructed in such a manner that washing water can be 15
supplied thereto. One example of such a construction is
that the top face of the tank is formed by a detachable
lid member. In another example, a water inlet is pro-
vided in a suitable site of the tank, i.e., a site which will
not be an impediment to placing the present device on a 20
multi-well plate, more specifically, a side or top site of
the tank. It is true that the former construction is sim-
pler, but it offers a problem in that water must be sup-
plied, while care is taken to prevent water leakage from
the tank bottom. However, it is indeed possible to pre- 25
vent water leakage through the orifices if a rubber
sheet, as an example, if the sheet is held against the
orifices during water supply. The provision of an exclu-
stve water inlet is said to be advantageous in that water
supply can be carried out as an independent step. 30

When the present device is placed over the flat face
of a laboratory table, etc., water may drop if the orifices
contact the table surface. It is therefore desired that side
walls or a projecting skirt be formed around the bottom
of the device. It is not desireable for the walls of the 35
device to contact the circumference of the multi-well
plate in an airtight manner. Therefore, it is preferable to
provide a hole in order to not form an airtight region
between the bottom of the device and the surface of the
plate. | 40
. Referring now to the drawings, FIG. 1 is a perspec-

tive view of the pouring device using a multi-well plate

having U-shaped wells. A bottom 1 is formed by a com-

mercially available 96-well plastic plate having therein
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4
U-shaped wells 2, which are provided with orifices 3 in
their lowermost portions. Side members 5, one of which
is formed therein with a water inlet 7 together with a
silicone rubber plug 8, are provided on the edge of the
bottom 1 by laminating, etc. A top face 6 is formed by
a removable but closeable lid. The bottom 1 includes a
side wall 4 higher than the height of each U-shaped
well, which serves to prevent water from dripping
when the present device is placed on a laboratory table.

FI1G. 2 is an enlarged sectional view showing the
U-shaped wells 2, pores 3, side members 5 and side wall
4.

FIG. 3 is a view illustrative of how to use the present
device, in which reference numeral 9 designates a multi-
well plate to be washed.

We claim:

1. A device for forcing liquid into the wells of a multi-
well plate, comprising:

a tank having an interior volume for holding a liquid,
sald tank including a bottom portion having multi-
ple fine orifices spaced for registry with each of
said multiple-wells of said plate, a top portion op-
posite said bottom portion, and side portions con-
necting said top portion and said bottom portion;

means for supplying liquid to the interior of said tank;
and

a pushable surface portion covering a majority of the
exterior surface area of said top portion, said pusha-
ble surface portion being selectively movable into
the interior of said tank for reducing the volume of
satd tank and thereby forcing liquid contained
within said tank through said orifices.

2. A device as set forth in claim 1, wherein said side

portions are formed of a hard plastic material.

3. A device as set forth in claim 1, wherein the top
portion is detachably connected to the side portions.

4. A device as set forth in claim 1, wherein said sup-
plying means include a supply inlet formed on one of
sald portions of said tank.

5. A device as set forth in claim 1, wherein said pusha-
ble surface portion is formed of an elastic synthetic resin

material.
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